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mm* 

jsatg> (a) % (b) , (o jkzf (d) fr&Misns* 

Ht#£4] raiHiftSlf&Sl*^ 1 ffiHO * ft. 

MMfc£6] J^T© (a) . (b), (c) (d) frfcig&StlSD 

0 NAjfr&fcSat^?-. 

(a) BI^J#-^1 T^StlS «tSK^l3^b*iSDN A. 

(b) SB^J##1 T^StlSiSXHtftffr&fcSDNAi:;* h'J>i?x>h^ff 

3-FtSDNA. 

(c) BB^J##2T?^S4l«*SB!^&asSDNA. 

(d) SJ^rj#-^2-??^StiSm36B!^?>^*DNAi:^ h U 

n- FtSDNA. 
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[»#^ 9 ] w»iB«S3K^*«it#3fi 6 ga«©ate^ 0 
im&m i o ] 5-9 ©v^ji^cEtciMBoate^* u < 

l/**- Fo 

[fg^tf>¥NilH&§£l£] 

[0 0 0 1] 
[0 0 0 2] 
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#5p 9 — 134182 
[0 0 0 3] 

[0 0 04] 

ff^llI3&«^Bjw«fS:«rlB^:'r*3^:^M*nTv^fc 0 

[0 0 0 5] 

ftiF-MtfiP D— — f^Stl/TV^S [Hagenbuch^, Proc. Natl. Acad. Sci. USA 
, H88#, 10629H, 1991^, JacqueminP,, Proc. Natl. Acad. Sci. USA. ^91 
#, 133K> 1994^. Shib. J.Biol .Chem., jg270#, 25591R. 1995*£, fcjctf 
Kanaie>. Am. J.physiol ^270#. F319H. 1996^] „ WH133£tfJ9Tfll 

>>#*3^#g££nT V>£ [GrundemannP,, Nature, f|372#. 549H> 1994^3 „ 
[0 0 0 6] 

JVtfymh^yxtf-Z- (NaDC-l) ©JUS^ n- — >^#?R£3*lT 
[PajorPj, J.Biol .Chem. % £270#, 5779S, 1995^] „ 
[0 0 0 7] 

^-hU^^*tt#ft'^y hJ5T*ai^-f^->h^>X7K-^ (oatp 

3 £B§E#¥ 10-3048877 
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#OAT-K KDMte'f-e)? U- — y?jbm j g2tltc [Saito£>, J.Biol.Chem. 
, jg270#, 20719K, 1996^] „ Lfrhtetfib. 30OAT-K 1 }CoV>Tli, 

[0 0 0 8] 
[0 0 0 9] 

[0010] 

0 -rat»-b, #3818 tt» JSTF© (A) . (B) , (C) jfetf (D) 3*1 

(a) sH^i##ii?ft$n^T^ ^Mi^aa* a. 

(b) Testis r ^ ^M^Jcfev^T i =bb<{«M<z>y^ 

t m ± tr m t & * y * ? « . 

(C) mWttZT-mZti&T 5 7B&«#J;frS>fc£ 

(D) SJ9#*2Tat3ilS7$ 7 ^li^Cfc V>T 1 1/ < &£MH<Z>T^ 
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[0 0 11] 

*»^Btt, £*T© (a) , (b) , (c) M (d) 3^&38IRSti*D 

(a) sB^w-^i-r^snsiaiisj^ejjaiSDNA. 

( b ) BJ#[#-3 1 T*^£ n*ia36BH^J^ b^SDNAiT, h l> > x. > h 
3- KtSDNA. 

(c) S^J#-&2T?3a<Snsift3IBiI^J3^e>3Q;*DNA a 

(d) B2^JS-^2T^$tlS^Mg^^^SDNA^^ h U >^ai> 

3— KtSDNA, 
[0 0 12] 

J^-^yty # — (OAT1 : Organic Anion Transporter 1) £ 

# ft tc & v * t » Hi <d m. m m i c ^ l x v x * „ 

[0 0 13] 

(NaDC-1) JC«fcoT*UIBK:#»;i&a:*U U^-f^l^ 

[0014] 
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[0015] 
[0016] 

[«W©HJfia)^«i] 
ffcgeHi#I3*©SJ#l#-S- 1 fcL 79 h©^Iifi&©*$Si?>f;*>h:7>;*tf-# 
- (5f hOATl) ©ata-?©^* c D N AtSMBtff (*& 2 . 2kbp) , & 

[0 0 17] 

BB#l#-£ 2 tt, fch©Bttft#©*«l£>f*>^ (thOAT 

i) ©i^©^cdnam^!I (»2. 2kbp), Rxf^ommmmK. 

n- KS*ifc4f >/t^K©r$ yfiJBB^I (5 6 37^;t) £3i1-„ 
[0 0 18] 

DNAf-M-^ (G e n B a n kfei^EMB L) ^CItM # 
(NBRFMSWISS-PROT) JC^£;ft&£T©@2#UC*f LT*=E 

[0 0 19] 

•r 5 *>©©«**, «a.tfK#i#-3 1 x«2*e^stifcr$ 7H&HB#ucfcv^ 1 % 

^fcnftv^s^ntf if lot, ff$L<ai~ii55i 
mn. 1-80%, » * i< a 1 ~ 9 0 %©7 $ ; ssjiic^^n y - & t ts 

o 

6 HJSE#¥ 10-3048877 



9 — 134182 



[0 0 2 0] 

SDNA£:-£frfc©(Z>S*^ 1 2 T*>^$*lk^MB#!£ D N 

At. 7s h v yv^y h&#M$TTVW -7V ^XliSDN A&-&ti%<Dtfimvf 

&DNA&, ffi^J*#lXtt2T?a*3*lfcJfeMB#fi:, 7 0 %J£LL, 

L<&8 0%J^±©i&g@e?'J©* s ED^-£^i"<g>o 3.©J;-p^DNAilbTli 

[0 0 2 1] 

/>»C7V #4H~-i/ay*. 5x S SCXttrtitH*©iIfl(OA>f :/ 
U^>f^-S/ a 3 7-4 2TC©affi*ftT, l&l 2^|gfffV\ 5xS 

fc. .kyisvx^ h u >s?x>s/-s:»sfe«)jctt. »fe^fe o. lxsscxm 

9 [0 0 2 2] 

[0 0 2 3] 

V --yfjkZfmMlt. &mtU--y>fm (Expression Cloni 

ng) fc*ftc«fcy#»K:^ire£<5. 

[0 0 2 4] 

77hWilI?:IM^bTfflK rtlfr&mRNA OK 'J (A 
) + R N A) SrSMS'TS. dft£, I, #W4McoV*T\ 7>y hth'J^A 

7 ffiSE#¥ 10-3048877 



9-134182 



&#ft$?*;i/3K>ift£h^>*#-*- (NaDC-1) <Z> c RN A £ i: 
77 1) #y *#x/i/00©*HJfiJc#At"5. 

[0 0 2 5] 

N a DC- lstte^-Oc DN Att?"T?lC##3*lT (Pajore>. J.Biol. Ch 
em. % fjl270#, 5779S. 1995^] r<DBB#JfiMR#^ P C RiKfcif&M^ 

T, &££N a DC- llg^Cc DN A rfctfRfffiT?**. #bft£N 

aDC-lcDNA*^, T 3 XfcfcT 7 RN AjKU * ^-if^SrfflV^T. dtUC 
i«65*RNA (cRNA) (3f^ y T'-ffcS tlfefc©) SMttS. 
A [0 0 2 6] 

^ mRNA t, NaDC-1 c RN Al:#AbfcWWtC^V^t, «*.fcf^ 

7^;MSi (PAH) fcif&Mt (^*IS>f*» fcbT, »UI6l*^©«t© 

&CJ;*K OATlC9mRNA5:Iitt5. i©«iSnfemRNAfetiJli:, 
cDNA9>f^V fef^JS'T*. 7^f^7'JfflcDNA*^, c RN A (3f*y 

DC - l c RNA£fcfcKlP©IHI&K:a»AU 3SK©#*J&»iStt&*B*fc 

, »ft^D->€:38^'f'Sr.ilK:*y. OATll^CcDNAi^tfi'D- 

0 [0 0 2 7] 

ut, ^*ucn- Fstis*>^^ft. oATi©7^;iffi» 

[0 0 2 8] 

*§e>ft£OAT latere DNAA^illfcc R N A fc^MF^C^A L 

& ai^)&^«||fe>f*>S:3iai:'r<63®W©^*S** (Kanai and Hediger. N 

8 &!iE4f ¥ 10-3048877 
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ature, ^360#, 467-471H, 1992*£) {CJ:*K m&Vi'^G>&fL<D&Vj&&%:m 
[0 0 2 9] 

mmmmizz>^x, mm<Dm*)7k&m%kzj&%LT, oATiom 

MAH OAT 1 tfi?%)Vrsym£<Dx&MmZft-oT^Z£^$!ft&^^ OA 
T l©»«#J|ft&if£ig^-53£#T*££e 
[0 0 3 0] 

#S>*lfcOAT 1 c DNA£MV^T, M^-2>»'e^T^M$ tl^M 

S^cDNA5>fy7'J -Xtt^V ^ ^^DNA5'f^7'J-?:Zi"J-->!?' 

[0 0 3 1] 

M^(DPCR (Polymerase Chain Reaction) ^ICJ; »j c DNA5-f 
[0 0 3 2] 

cDNA7>f77 U -%.Tj-f J ^ «/ ^DNA5^^7 U -f©DNA7>f^7 
'J 4S5*Ji, TMolecular Cloningj [Sambrook, J. , F 

ritsch, E.F.&t^Maniatis, T. Cold Spring Harbor Laboratory Press J: t) 

i989^}c^ffj] ick«©#&k:j: yws-r* 3 s. s>s^tt, mmo? 

[0 0 3 3] 

*#6^©^«ii^-r^-> h9>*7j?-#- (oati) ^11 mmmj* 

y h5^^-^-?:n-Ft§cDNA^V\ *e^iffiiM.&ffiK: J: »J££ 
t5It#Tfl5. iiH tii>ft>b7^/K-^-5:n-FnDNA 

-^#-30 tint ffiar. mm. m^mm^^m%mmmm<D 

9 ffigE#¥ 10-3048877 
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[0 0 3 4] 

, sv4 0W^-f) (JicDjg^&yn^-*- (Mill sv4 0^n=E- 

©w^UHJBs^^^wffi^L lc- pk lmm. 7?u*x$. mm^oKmm 

[0 0 3 5] 

f»^>b7>X-X-;5f-OAT 1 KtSDNAtlTS, 

f«SE©c DN AK^JKHSfeStlS- T ^ J SfcK#ItC**j£"r & D N 

^J^toDNAH DNA©m^ IJffflcDNA(Z)WT/iflSi:#S^ fi3SBB^I 
©— as*SC*tc«fcoT3i^"rss. A&tt&£JSIB?a©--SB&3k' 3^*Atiu 

SM&#M#J^^^A& (site specific mutagenesis) [Mark, D. F. et al., P 
roceedings of National Academy of Sciences, H81#, H5662~ 5666K (1984 
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[0 0 3 6] 

) nmmj*y h^yxtf-#-Mfc*zmfc-tz>fr$><D7u-zf£.vT&. 
mx*%2>&i)\ mmm^Jty h^y^-^-m.^omm^m^-^^t^^iz 

SrfcttfS. kotey. 9 Kii L/Tli, iMf 1X«2 

[0 0 3 7] 

*nm<Dmfflm>(*y b^y^tf-t-xitzntftm^&im^itzm 

7^^Wf) tCjftMfcgMiU &j®Jfil$»£[IJJi5rt£. Sit 
[0 0 3 8] 
[0 0 3 9] 

T53H»JtC;J3^Ts #iftfm4#lClJ!a*#fc^|£y, TMo 1 e c u 1 
ar Cloning] [Sambrook, J., Fritsch, E.F.&tf Maniatis, T. M 
, Cold Spring Harbor Laboratory Press J: y 1989^ JC|§flI] {CfB^CD^&lCi: 

1 1 ffiSE#¥ 10-3048877 
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[0 0 4 0] 

mmmi ^vYMmm^^yv^y^-z-(o f ;u--y^ 

(1) =yv h is % KtfyM&b 5 y - Z - c DN ACDM^Mt cRNAii 
cDNA7>f^7'J-!t <7V htfV (A) + RNA^e>> cDNA^ffl^-yh ( 
: Superscript Choice System, ^=r*±§g) fc^ffl LTff^ U 77~ 
^H-AZiplox (^nfljg) ©frJIS^E c o R I^JiMlcffi* 
i^f£ 0 PCR&fCT, ^^^©^bU^^^ft^TJ^^^Mb^^^^-^ 
-NaDC-ia^? [Pajore>, J.Biol.Chem., £|270#, 5779K. 1995*£] © 

on 

fgl323-17 6 3#S<Z)m*lCffi^-tS-fey^ > h^P-dCTPW 

-y?Lfc 0 ?\4 -fV PJH-i/syiz. 3 i°o,(D)\4 -7V #4M-y3ymm 

m*p-~mftl<\ 7J)V$-mt. 3 7tt'0. lXSSC/O. l%SDSfgfe 
^bfco #V if- a £LTte, 5XSSC, 3xf>^-F 

^(Denhard' s $0 , 0. 2% SDS, 1 0 %mk^-*^ V ^ 5 
0%^;i/i»T^ K. 0. 0 1%Antiform B ^?*V*±$g) 
(JSiSm) > 0. 2mg/ml if- ^E>5fif^<[£DNA. 2. 5 mM fcTn U 
^aH-hUtf^ 2 5mM M E S Sr^t? p H 6 . 5 <E>M*?££Mv>£ 0 XZi 

piox77-^icffla**ifecDNAai^&, asBB50St3e©fe«)jc, 

* KpZLI ICM*&#. $ ^tcy^X^ FpBluescriptllSK- 
(St ratagen e &3S) 9 U ~ >ft L fee 

[0 0 4 1] 

±12 JC <fc U# & tit 9 V h h7>X*'-^-fflcDNA Sr-^tf 

y^*^ Kfr£>, T 7 RN AtffU *^-if £fl^T, cRNA (cDNA}:ffii 

[0 0 4 2] 

#f>tlfccRNA5:, (Kanai and Hediger, Nature, ^360#, 

3I467-471K. 199230 izmVT. T 7 U # ^ ^ tf^l/CD^-SrjfflflglC&A U ^ 

1 2 £BIE#¥ 10-3048877 
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i) . 

[0 04 3] 

(2) =yv YmBMmkA *y h7>7^-^-OAT 1 OD^n- - 

e> CD^^fe (Kanai and Hediger. Nature. ^360^, ^467-47lK> 1992^ 

^ [0 0 4 4] 

y^/«^a»tC±y 5^ hWRstfU (A) + R N A 4 0 0 n g 
[0 0 4 5] 

>^sK-*-©c RNA^^K:|p«||HIIBJcaAUfe. 0#<Hieii, 
mM ^l/^^i^^tfth'J^Aupt akeM [9 6mM Mth'J9 
A. 2 mM J6ftAy>A, 1. 8mM l&fcli fri/V 1 mM i&ftv*** 
5mM HEPES, pH7. 4] ^iCT^ft 2 B^fffig^ L £ 

[0 0 4 6] 

# RNA^ALfe#P#«IffitCoV^T, ittlT^T^IIill (J^TPA 

Htftt. ) fcfflW 3£fi©flfcy&»|glfc&&# (Kanai and Hediger 

. Nature. ^360#, fg467-47lH, 1992^) lC*p£T> #T<Z> J; ? IC t T*7o 
. lSi:lt 14 C-PAH (5 0/tM) &-£#*>*/I/|&«r£*&v%± h U ?A 
u p t a k e»**tCT 1 ^ra#P«IHia§:^#LT. ii«ftlCI^J&£;ft£»f 

KfOsKU (A) + RNA (mRNA) £tf £&A b7c#P«M, 5v bi?iJ/Utf> 

JI£ftfc;frofc©lc3frLT, 5»; MSHRfcsKy (A) + RNA£5y h JK>Bfc& 
h9>^-#-© crna v> ]H# & ^ A U fe 0#fflJB6 t? P A H © # y & # #s «> 

(02) „ 

1 3 ffiSE#^ 10-3048877 
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[0 0 4 7] 

AH<Z>J&y&<^£^L£M#£^L£o r©M^©3KU (A) 4 RNA (1. 
8~2. 4kb) to^T, cDNA^M^^^ h^n-->^ffl^r^h 
(^S^ : Superscript Plasmid System, *c~fnttM) c D N A 3c 

5>f ^ y-&ffrEftbfc. ift&DNAtt^5X5FpSPORTl (=¥:?n*± 

si) ©«ir»sis aii xt?N o t isjR»ftjcjia*a*, mbftfrmmx.?^ 

7.^ KDNA£*B§^DH 1 0 B#fc©n > If ^> h*fe/l/ (jSffi£ : Electro Max 
^ DH10B Competent cell, ^~fzi B R L^fcJS) lC#ALfc. # £ *lfc7£f?]ffc$lfls £ 

ihnt;i/n-^l±T«§iU l ^i^- h^fey*&5 o o«©=in— -j^#e> 
ttfco iti&zin— ^7^5 FDNA?:M|gU £*i*>«:*!llg»iRNo 
tltWlfe. f&fctlfcDNA&JBV^T, in vitrofi^iCj: y, 3r^y^ft£ 
c RNA^U. 
[0 0 4 8] 

#*>*l£cRNA G&lOng) £, JtflB (1) V W iJ ^Z/WM. 

F7^-^-0cRNA (2ng) £ft{C#|3«M'M£A b£ 0 3*ie>£P«: 

[0 0 4 9] 

**y-.n>^©*§^, 8 0 0 0floirn-^6io©|ltt^n-> (cR 

NA&aAbfcipeiBjiaTSR©siyji*««s«)e>*i«^n->) ^isnt 

[0 0 5 0] 

#e>*ife*n-:/, 5*; hi?*;i/^>ith7>X)K-^-OAT 

fflJpyb : Kilo-Sequense Deletion Kit, &gi§tfc*f) . ^7-f7 

1 4 10-3048877 
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&mmn%kfef$*V h (ffiSh& : Sequenase ver.2.0. 77i/^A|±i) £ 
[0 0 5 1] 

itltcj: 5f h^;i//K>ii|h7>X/K-^-OAT HG?©cDN 

DN A±©»aR1H«i:-*£JC=r- KStlSOAT 1 ©7$ y»IB7ttS:&£Lfc. 
[0 0 5 2] 

^ [0 0 5 3] 

Kyte-Doolittle hydropathy analysis (^TK'ffi^n y h) lC«fcy, OAT 10 

rane-spanning domains) jB^aj Sftfc. £ 5 O <Z)$g^##tJ3P£t#ft#J©il 
*tt/I/-:7JC^8!fS*lfc. 6#B£ 7#B©&Jtil1!B*Je (transmembrane domain 

[0 0 5 4] 

(3) 84r©ifi«{cfitt6OATil^0»s (y —tiryzfu^rj y*f\z&& 

mm 

0 7>ybOATli^©^ficDNA& 32 P-dCTPt*7^U Z-tl*? 

U-zfH LTffl^T, h©S>*©j(il«*^«imLfcRNAJC*f-UT7-'!f> 
y-r-f >^£J^T©J: 3fC?T&o£: 0 3 fi gCD/KU (A) + RNA& 

i:h7>X77-l/fc. 3tf>:7^;i/#-£4 2t;T\ 32 P-dCTP-£^;i/L££ 
jH© OAT 1 cDNAm«A>fyiJ #Vif-i/a>$iT- 1 Bfc/\-f 
-$/s>&*Tofc. 7 -f 6 5°CfCT, 0. 1 % S D S Sr^tf 0 . lx 
S SCT'^tfe. 
[0 0 5 5] 

7 -if>-^n^^ (EI,4) , KfimcfeVNT, 2.4kb#ifi£3.9kb£4. 

2kbMBM^S2^©A>K#«ffl$*u 3B3B#Stt*>ftfc. f&JC 

1 5 ffiH#¥ 10-3048877 



9-134182 



[0 0 5 6] 
[0 0 5 7] 

(4) filCSW5 0ATlI€?©M (In s i t u /W ■? V # >i if - 

In situ /^^zfV#41i-i/ay%:&>T<D£olzft^t=. 0 -tt££)% > 
^ 5*h©W*S:4% rS^sft/l/Ar/l/^l: KTfaKTrs^fctCj: US^tfet, 

5 fim<Dm^lzmWL. mbtl&V) in s ituA>f^'J^f 

[0 0 5 8] 

^CDOAT 1 cDNA^Pj, T7fb<»T3 RN AsKU * 9 -if£JB V^T 

h itffl^fc. &/w #v if- *, 3 >s-e-»^D-yt^>f7*u #~>r 

if- 5^3 0. 1XSSCT'30^ Z 1 °C\ZTffi&Ltc 0 

[0 0 5 9] 

0 In situ ^Vif-S/3 >©5Jg*. b WR©tf*K8BffiT?H\ 0AT1 m 

jK- # - O A T 1 mifflfO^^Mtf^^ < 3§3I£ tlS r £ LT V^ 
[0 0 6 0] 

(1) O AT 1 OK^ftfCfctf £^1/#;1/^CD12# 

hOAT lit^cRNA^aAlfelPtaiiaSPAH©*^^ 

&tc as ^*;i> # n © :/ p >r > * =l k - */ 3 
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[0 0 6 1] 

PAH(D3t»ja*n»tt, mmmmmi (2) mm^mizmv. jktoj^k: 

fTofcc -T^fc^, 77hOATlS^cRNA%l<H 7>^OATlI 
fc^-c RNAil7*; h N a D C — 1 c RNA^Alfef ttt?:, 1««M 
;i/|Mfcin*b< &&MM&>-}- h V Vl* uptake solution^ 2 B#Hgfffig# htcSb 

t.. 14 c-PAH&ttixisti mmmmLmmmx^^jv^nr^mMomv 

[0 0 6 2] 

_ -g-<D^m (05) , PAH©«ya»ii, i«m irjv^jvm^mmm^m^u 
Ti^^bTVNS##m^^*;i/^;^^|ff^s-r^^, $ e>tci4c-/i^T^ y 
, PAH^yM©iirt^M>iS?lTOtt^btfe*;, oati#^«7 

[0 0 6 3] 
(2) OATl©iSWM#tt 

h O AT la-g^cRNA&aAL/fclPSJWIfiKliSPAHCDgtyji^ 

# [0 0 6 4] 

PAH©5l»;a*^«tt, hOAT lHM5^-c RNA^AbfdPfM 

tfflH (1) ffilfcff&JCfll&THifil/fc. fiU uptake solution^, & 
i:bTaft3U>>f*>S:»aubfe#^©^»S:***-&K:tt, tb'J^A upt 
ake solution^ fr3_T> tfi-fb3U> uptake solution (96mM Mth'J^A© 
thU^A solution£96 mM J&ftri U >lC^TpH&7.4lCifgi5L£) SMV*fc 

o 

[0 0 6 5] 

-£©MIH (06) , iM©tb'J-?AI:3'J>i:fiilt^ PAHJ&U& 

1 7 ffiUff ¥ 10-3048877 
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[0 0 6 6] 

(3) OAT 1<D$.*>?lV X-*>T><Dmt}¥U%i 

m&m -f * y h ? > * sK- * - <d ^ # x y * - * > -r- > © mtt^um. z n -=> r=. 

c *StP AH©^g©jgWC J:2>P AH^y&^tD^ffcfcif^SZl^lCj: y 
[0 0 6 7] 

P AHOJ&y&^HIfcte. 5*; hOAT Hfi^c RNAlrtAlfcWil 
gtffS (1) aEiK#&lClpCT|IS£Lfc 0 #U 14 C-PAHtyiiM3 
^ #lffl»l)eLfc. •£©*££ (EJ7) , KmiMH. 3 ±2. 
W [0 0 6 8] 

Z.<DKmUi*. SEC in vivo 9fc$g&£ JxT V^3l)gsfl|©^»7X;4-> h 9 

- b^©Km>fB(80/iM) (Ulrich Am. J. Physiol. jg254#, F453-462K. 198 

[0 0 6 9] 

(4) oatiosiim {m®mttK.&&m&&M0 

*yy hOATlI^cRNA?:tAbfc|PSiJSlCi:l>PAH©$yMi 
[0 0 7 0] 

% PAH©3tya*^tt> 7yhOATlie?cRNA5:ftAbfe§Pfllll 

SrJgVV tsfia (1) IB«^^tcmCT|lifeLfeo thUf A uptake solu 

tion&Jgv\ 2mM ©=frSft^« <#«») ©#£T&tf##&TT. PAHffllt 

yi&*S:ai3£l/fc. 
[0 0 7 1] 

-e©M^ (08) , #3t»Kl*sre«©ll*©»iD-e. ci s-KM&Jlltftt* 

*;n», ?niz$ K£x**y >SKfUJS&3£) * ^f>F^i/> (#^-r-n 
>TK^mm^SM) , ^n^^^K (Still) , A;i/^ni UftXhfrhm 
) ttOAT- 1 &^Lfc 14 C-^97S >>JgjRB*$fi©15ty3&*&3fc<MFbfc ( 
8 5%» . mm»M-e&2>* h M/^ri*— MiP A H©5iya*S: ^Steffi 

1 8 ¥ 10-3048877 
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f l^t, ^DX^^7>^>E2, c-AMP, c-GMP, mWt^-ot=.faM 
ttft'&fcfc PAH ®3t y £ IS* b fee 
[0 0 7 2] 

(5) oATiroissjRffi («.am>f*>ffi«RS:»4i'r*«jya*ttt») 

#ig|g-f :*->4»»£*«£:bT, OAT 1 lCj:£<Z>]fc»;&*&iI^£:. 
[0 0 7 3] 

PAH0HyM» hOATli^cRNA^AbfclPtaH 

ttfiB (i) mmjjmzmvxmffiisf-* eu ^k^ut«, 14 c-p 

[0 0 7 4] 

-e©^ (09) . ^h^U-h ( 3 H^f») . c -AMP ( 3 HSIt) 

, c-gmp ( 3 H^m%) > -fuxzy^yvyEz ( 3 Hum®) . ( 14 

^<D-frV&&tfMto*>ftt=.o -15. tea ( 14 C^m#) t^^nn-^it-ii 

^ y & ^ & ^ 2 & o ^ o 

[0 0 7 5] 

HMU© (2) KT#&5yhOATllfi?©cDNA»rfrl:i»U r 
tl&yn-^il bTMv>T. KbcDNA7>f^'J-S:Xj";-->yLfe. 
HhcDNA7^^7'J-H XL&*mt.lsXH htitfV (A) + RNA (fn>f^ 
*MS) fcM^TfERbfcfc: h c DNA7>f^7'J-5:Mv^c 0 
[0 0 7 6] 

(tbOATl) c DNA&^tf^n-^lCO^T. JIJfcM 1 £ EU88K1 IT, % 
gfB#f&SifcJ£U #6*l£cDNA©^*gBmS&iC£ U$^bT, cDNA 
±©»SR«Sc 3- F£ft£t: hOAT 1 ©7^ y SSJ#J&fcj£ bfc. 

[0 0 7 7] 

3tib t: hOAT 1 CDfE^JS:. «&aSfB^II*OlB^J##2fC^bfc. 

1 9 ffi§E^¥ 10-3048877 



#5j2 9-134182 



[0 0 7 8] 

7^fOATltthOATl ZKDtis^ U tt, T$ SWt \"<;iT*m 8 5 % 
t^ofco cDNAb^l/T'O^^D^-lt $J7 9 %T&ofc„ 

[0 0 7 9] 

#*^a-r KM^Sioi: e> t * S# < OAT 1 IZ 

z-DTmmzti. mw^m^Bi^m^-trnmito at 1 izmm-tzwrnwuz 
&&^m i &ft^*%:-£frz>z.h-frt>, oat i *%^xmm&*m±-tz><z>fe&><o 
mm & * t u - - y r-t & -%m * l m z> t # x. £ ti . 

[0 0 8 0] 

k#i#-i§- : 1 

ffi?5©*S : 2294 

mm<z>m - mk 

h tK n v — : Sl^I^ 

©ffi^S : cDNA to mRNA 

GCTCCAGCAG ACCCTGAAAG CTGAGCTGTC CAGACCCCCG AAGTGAAGAA AAGAGGCGAG 60 

GGCAAGGGAG GGCCAGAACC GAGGGAGAGA GAAAGGAGGG GCAGCCCACC AGCCCGCTGT 120 

CCTGCCACAG AACCGGCTCA GCTCCAGCTC CAGGAGTCAC TCAGCTGCAG AGGCAGTGGC 180 

AGCCCCACTC CTCAGGCAAA GGGCAGCAGA CAGACAGACA GAGGTCCTAG GACTGGAGGT 240 

CCTCAGTCAT TGACCACTCA GCCTGGCCCA GCCCC 275 

ATG GCC TTC AAT GAC CTC CTG AAA - CAG GTG GGG GGC GTC GGA CGC 320 

2 0 ffifE^^ 10-3048877 
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Met Ala Phe Asn Asp Leu Leu Lys Gin Val Gly Gly Val Gly Arg 
15 10 15 

TTC CAG TTG ATC CAG GTC ACC ATG GTG GTT GCT CCC CTA CTG CTG 365 
Phe Gin Leu He Gin Val Thr Met Val Val Ala Pro Leu Leu Leu 

20 25 30 

ATG GCT TCC CAC AAC ACC TTG CAG A AC TTC ACT GCC GCT ATC CCC 410 
Met Ala Ser His Asn Thr Leu Gin Asn Phe Thr Ala Ala lie Pro 

35 40 45 

CCT CAT CAC TGC CGC CCA CCT GCC AAT GCC AAT CTC AGC AAA GAT 455 
Pro His His Cys Arg Pro Pro Ala Asn Ala Asn Leu Ser Lys Asp 

50 55 60 

GGA GGT CTG GAG GCC TGG CTG CCC CTG GAC AAG CAA GGA CAA CCC 500 
Gly Gly Leu Glu Ala Trp Leu Pro Leu Asp Lys Gin Gly Gin Pro 

65 70 75 

GAA TCG TGC CTC CGC TTT ACT TCC CCC CAG TGG GGA CCA CCC TTT 545 
Glu Ser Cys Leu Arg Phe Thr Ser Pro Gin Trp Gly Pro Pro Phe 

80 85 90 

TAC AAT GGC ACA GAA GCC AAT GGC ACC AGA GTC ACA GAG CCC TGC 590 
Tyr Asn Gly Thr Glu Ala Asn Gly Thr Arg Val Thr Glu Pro Cys 

95 100 105 

ATT GAT GGC TGG GTC TAT GAC AAC AGC ACC TTC CCT TCA ACC ATC 635 
He Asp Gly Trp Val Tyr Asp Asn Ser Thr Phe Pro Ser Thr lie 
110 115 120 

GTG ACT GAG TGG AAC CTT GTG TGC TCT CAT CGG GCT TTC CGC CAG 680 
Val Thr Glu Trp Asn Leu Val Cys Ser His Arg Ala Phe Arg Gin 
125 130 135 

CTG GCC CAG TCC CTG TAC ATG GTG GGA GTG CTG CTG GGA GCC ATG 725 
Leu Ala Gin Ser Leu Tyr Met Val Gly Val Leu Leu Gly Ala Met 
140 145 150 
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GTG TTT 
Val Phe 

ATC TTG 
He Leu 

TAT GCA 
Tyr Ala 

GGC ATG 
Gly Met 

GTG GAA 
Val Glu 

ATT GGC 
He Gly 

GCC TAT 
Ala Tyr 

GTG CCT 
Val Pro 

TCA GCC 
Ser Ala 

CGA GCC 
Arg Ala 



GGC TAC 
Gly Tyr 

AAC TAC 
Asn Tyr 

CCC AAC 
Pro Asn 

TCT TTG 
Ser Leu 

TGG ATG 
Trp Met 

TAT GTC 
Tyr Val 

GCT GTG 
Ala Val 

TTT TTC 
Phe Phe 

CGC TGG 
Arg Trp 

CTG CAG 
Leu Gin 



CTG GCG 
Leu Ala 
155 

CTG CAG 
Leu Gin 
170 

TAT ACT 
Tyr Thr 

185 

GCT AGC 
Ala Ser 
200 

CCT ATC 
Pro He 

215 

TAC AGC 
Tyr Ser 
230 

CCC CAC 
Pro His 
245 

ATT GCC 
He Ala 
260 

TAC TCC 
Tyr Ser 
275 

AGA GTG 
Arg Val 



GAC AGG CTG 
Asp Arg Leu 

ACA GCT GTG 
Thr Ala Val 

GTC TAC TGC 
Val Tyr Cys 

ATT GCA ATC 
He Ala lie 

CAC ACC CGT 
His Thr Arg 

CTG GGC CAG 
Leu Gly Gin 

TGG CGC CAC 
Trp Arg His 

TTC ATC TAC 
Phe He Tyr 

TCC TCA GGA 
Ser Ser Gly 

GCC CGG ATC 
Ala Arg lie 



GGC CGC 
Gly Arg 
160 

TCG GGA 
Ser Gly 
175 

GTT TTC 
Val Phe 
190 

AAC TGC 
Asn Cys 
205 

GCC TAT 
Ala Tyr 
220 

TTC CTC 
Phe Leu 

235 

CTG CAG 
Leu Gin 

250 

TCT TGG 
Ser Trp 
265 

AGG CTG 
Arg Leu 
280 

AAT GGG 
Asn Gly 



CGG AAG 
Arg Lys 

ACC TGT 
Thr Cys 

CGG CTC 
Arg Leu 

ATG ACA 
Met Thr 

GTG GGC 
Val Gly 

CTG GCT 
Leu Ala 

CTT GTG 
Leu Val 

TTC TTC 
Phe Phe 

GAC CTC 
Asp Leu 

AAA CAA 
Lys Gin 



GTG CTG 
Val Leu 

165 
GCA GCC 
Ala Ala 

180 
CTC TCG 
Leu Ser 

195 
CTA AAT 
Leu Asn 

210 
ACC TTG 
Thr Leu 

225 
GGC ATC 
Gly He 

240 
GTC TCT 
Val Ser 

255 
ATT GAG 
lie Glu 

270 
ACC CTC 
Thr Leu 

285 
GAA GAA 
Glu Glu 



770 



815 



860 



905 



950 



995 



1040 



1085 



1130 



1175 



2 2 
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290 295 300 

GGG GCT AAG CTA AGT ATA GAG GTG CTC CGG ACC AGC CTG CAG A AG 1220 
Gly Ala Lys Leu Ser He Glu Val Leu Arg Thr Ser Leu Gin Lys 

305 310 315 

GAA CTG ACT CTA AGC AAA GGC CAA GCC TCA GCC ATG GAG CTG CTG 1265 
Glu Leu Thr Leu Ser Lys Gly Gin Ala Ser Ala Met Glu Leu Leu 

320 325 330 

CGC TGC CCC ACC CTT CGA CAC CTC TTC CTC TGT CTC TCC ATG CTG 1310 
Arg Cys Pro Thr Leu Arg His Leu Phe Leu Cys Leu Ser Met Leu 

335 340 345 

TGG TTT GCC ACT AGC TTT GCC TAC TAC GGG CTG GTC ATG GAC CTG 1355 
Trp Phe Ala Thr Ser Phe Ala Tyr Tyr Gly Leu Val Met Asp Leu 

350 355 360 

CAG GGC TTT GGG GTC AGC ATG TAC CTT ATC CAG GTG ATT TTC GGT 1400 
Gin Gly Phe Gly Val Ser Met Tyr Leu He Gin Val He Phe Gly 

365 370 375 

GCC GTG GAC CTG CCT GCC AAG TTT GTA TGC TTC CTA GTC ATC AAC 1445 
Ala Val Asp Leu Pro Ala Lys Phe Val Cys Phe Leu Val He Asn 

380 385 390 

TCC ATG GGG CGC CGG CCT GCA CAG ATG GCC TCC CTG CTG CTG GCA 1490 
Ser Met Gly Arg Arg Pro Ala Gin Met Ala Ser Leu Leu Leu Ala 

395 400 405 

GGC ATC TGC ATC CTG GTG AAT GGC ATA ATA CCG AAG AGC CAT ACG 1535 
Gly He Cys He Leu Val Asn Gly He He Pro Lys Ser His Thr 

410 415 420 

ATC ATT CGC ACC TCC CTG GCT GTG CTA GGG AAG GGC TGC CTG GCT 1580 
He He Arg Thr Ser Leu Ala Val Leu Gly Lys Gly Cys Leu Ala 

425 430 435 

TCC TCT TTC AAC TGC ATC TTC CTG TAC ACC GGA GAG CTG TAC CCC 1625 
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Ser Ser Phe Asn Cys He Phe Leu Tyr Thr Gly Glu Leu Tyr Pro 

440 445 450 

ACA GTG ATT CGG CAG ACA GGC CTG GGC ATG GGC AGC ACC ATG GCC 1670 
Thr Val He Arg Gin Thr Gly Leu Gly Met Gly Ser Thr Met Ala 

455 460 465 

CGG GTG GGC AGC ATT GTG AGC CCG CTG GTG AGC ATG ACT GCA GAG 1715 
Arg Val Gly Ser lie Val Ser Pro Leu Val Ser Met Thr Ala Glu 

470 475 480 

TTC TAC CCC TCC ATG CCT CTC TTC ATC TTC GGC GCT GTC CCT GTG 1760 
Phe Tyr Pro Ser Met Pro Leu Phe lie Phe Gly Ala Val Pro Val 

485 490 495 

GTC GCC AGT GCT GTC ACT GCC CTG CTG CCA GAG ACC TTG GGC CAG 1805 
Val Ala Ser Ala Val Thr Ala Leu Leu Pro Glu Thr Leu Gly Gin 

500 505 510 

CCG CTG CCA GAT ACA GTG CAG GAC CTG AAG AGC AGG AGC AGA GGA 1850 
Pro Leu Pro Asp Thr Val Gin Asp Leu Lys Ser Arg Ser Arg Gly 

515 520 525 

AAG CAG AAT CAA CAG CAG CAG GAA CAG CAG AAG CAG ATG ATG CCG 1895 
Lys Gin Asn Gin Gin Gin Gin Glu Gin Gin Lys Gin Met Met Pro 

530 535 540 

CTC CAG GCC TCA ACA CAA GAG AAG AAT GGA CTT 1928 
Leu Gin Ala Ser Thr Gin Glu Lys Asn Gly Leu 

545 550 551 

TGAGAACGGA AGGGCTTCAC ACAGCACTAA AGGGAGTGGG GTTCTACAGG TCCTGCCGTC 1988 
TACATGAGGA GGGGGAGTGA GTAGAGGGAC TGGACCATCC AAATGTGGAG GCTGCCATTC 2048 
AGAGAAATCC CTCCCCAAAG GTCATGTCAG TAGACCCACT AGGAACAAAA GCTCTGACTA 2108 
TGTGCAGCTT CTTAAGCAGA ATGTTCTCGT CACCGGCCAT CTTCCTGCTC ATGGTCACTC 2168 
CGCCACCTCC AGGACCTTGC AAAGAATCTC AGACAATTAA ATGAATCTCT TCTAAAAAAA 2228 
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 2288 
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AAAAAA 2294 

o 

[0 0 8 1] 

mm&& : 2 

mmCD^kt* : 2171 

: cDNA to mRNA 

mm, 
mm 

GAAAGCTGAG CTGCCCTGAC CCCCAAAGTG AGGAGAAGCT GCAAGGGAAA AGGGAGGGAC 60 
AGATCAGGGA GACCGGGGAA GAAGGAGGAG CAGCCAAGGA GGCTGCTGTC CCCCCACAGA 120 
GCAGCTCGGA CTCAGCTCCC GGAGCAACCC AGCTGCGGAG GCAACGGCAG TGCTGCTCCT 180 
CCAGCGAAGG ACAGCAGGCA GGCAGACAGA CAGAGGTCCT GGGACTGGAA GGCCTCAGCC 240 
CCCAGCCACT GGGCTGGGCC TGGCCCA 267 
ATG GCC TTT AAT GAC CTC CTG CAG CAG GTG GGG GGT GTC GGC CGC 312 
Met Ala Phe Asn Asp Leu Leu Gin Gin Val Gly Gly Val Gly Arg 
15 10 15 

TTC CAG CAG ATC CAG GTC ACC CTG GTG GTC CTC CCC CTG CTC CTG 357 
Phe Gin Gin He Gin Val Thr Leu Val Val Leu Pro Leu Leu Leu 

20 25 30 

ATG GCT TCT CAC AAC ACC CTG CAG AAC TTC ACT GCT GCC ATC CCT 402 
Met Ala Ser His Asn Thr Leu Gin Asn Phe Thr Ala Ala He Pro 

35 40 45 

ACC CAC CAC TGC CGC CCG CCT GCC; GAT GCC AAC CTC AGC AAG AAC 447 
Thr His His Cys Gly Pro Pro Ala Asp Ala Asn Leu Ser Lys Asn 

50 55 60 
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GGG GGG CTG GAG GTC TGG CTG CCC CGG GAC AGG CAG GGG CAG CCT 492 
Gly Gly Leu Glu Val Trp Leu Pro Arg Asp Arg Gin Gly Gin Pro 
65 70 75 

GAG TCC TGC CTC CGC TTC ACC TCC CCG CAG TGG GGA CTG CCC TTT 537 
Glu Ser Cys Leu Arg Phe Thr Ser Pro Gin Trp Gly Leu Pro Phe 
80 85 90 

CTC AAT GGC ACA GAA GCC AAT GGC ACA GGG GCC ACA GAG CCC TGC 582 
Leu Asn Gly Thr Glu Ala Asn Gly Thr Gly Ala Thr Glu Pro Cys 
95 100 105 

ACC GAT GGC TGG ATC TAT GAC AAC AGC ACC TTC CCA TCT ACC ATC 627 
Thr Asp Gly Trp lie Tyr Asp Asn Ser Thr Phe Pro Ser Thr He 

110 115 120 

GTG ACT GAG TGG GAC CTT GTG TGC TCT CAC AGG GCC CTA CGC CAG 672 
Val Thr Glu Trp Asp Leu Val Cys Ser His Arg Ala Leu Arg Gin 

125 130 135 

CTG GCC CAG TCC TTG TAC ATG GTG GGG GTG CTG CTC GGA GCC ATG 717 
Leu Ala Gin Ser Leu Tyr Met Val Gly Val Leu Leu Gly Ala Met 

140 145 150 

GTG TTC GGC TAC CTT GCA GAC AGG CTA GGC CGC CGG AAG GTA CTC 762 
Val Phe Gly Tyr Leu Ala Asp Arg Leu Gly Arg Arg Lys Val Leu 

155 160 165 

ATC TTG AAC TAC CTG CAG ACA GCT GTG TCA GGG ACC TGC GCA GCC 807 
He Leu Asn Tyr Leu Gin Thr Ala Val Ser Gly Thr Cys Ala Arg 

170 175 180 

TTC GCA CCC AAC TTC CCC ATC TAC TGC GCC TTC CGG CTC CTC TCG 852 
Phe Ala Pro Asn Phe Pro He Tyr Cys Ala Phe Arg Leu Leu Ser 

185 190 195 

GGC ATG GCT CTG GCT GGC ATC TCC CTC AAC TGC ATG ACA CTG AAT 897 
Gly Met Ala Leu Ala Gly He Ser Leu Asn Cys Met Thr Leu Asn 
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200 205 210 

GTG GAG TGG ATG CCC ATT CAC ACA CGG GCC TGC GTG GGC ACC TTG 942 
Val Glu Trp Met Pro He His Thr Arg Ala Cys Val Gly Thr Leu 

215 220 225 

ATT GGC TAT GTC TAC AGC CTG GGC CAG TTC CTC CTG GCT GGT GTG 987 
He Gly Tyr Val Tyr Ser Leu Gly Gin Phe Leu Leu Ala Gly Val 

230 235 240 

GCC TAC GCT GTG CCC CAC TGG CGC CAC CTG CAG CTA CTG GTC TCT 1032 
Ala Tyr Ala Val Pro His Trp Arg His Leu Gin Leu Leu Val Ser 

245 250 255 

GCG CCT TTT TTT GCC TTC TTC ATC TAC TCC TGG TTC TTC ATT GAG 1077 
Ala Pro Phe Phe Ala Phe Phe He Tyr Ser Trp Phe Phe He Glu 

260 265 270 

TCG GCC CGC TGG CAC TCC TCC TCC GGG AGG CTG GAC CTC ACC CTG 1122 
Ser Ala Arg Trp His Ser Ser Ser Gly Arg Leu Asp Leu Thr Leu 

275 280 285 

AGG GCC CTG CAG AGA GTC GCC CGG ATC AAT GGG AAG CGG GAA GAA 1167 
Arg Ala Leu Gin Arg Val Ala Arg He Asn Gly Lys Arg Glu Glu 

290 295 300 

GGA GCC AAA TTG AGT ATG GAG GTA CTC CGG GCC AGT CTG CAG AAG 1212 
Gly Ala Lys Leu Ser Met Glu Val Leu Arg Ala Ser Leu Gin Lys 
305 310 315 

GAG CTG ACC ATG GGC AAA GGC CAG GCA TCG GCC ATG GAG CTG CTG 1257 
Glu Leu Thr Met Gly Lys Gly Gin Ala Ser Ala Met Glu Leu Leu 
320 325 330 

CGC TGC CCC ACC CTC CGC CAC CTC TTC CTC TGC CTC TCC ATG CTG 1302 
Arg Cys Pro Thr Leu Arg His Leu Phe Leu Cys Leu Ser Met Leu 
335 340 345 

TGG TTT GCC ACT AGC TTT GCA TAC TAT GGG CTG GTC ATG GAC CTG 1347 

2 7 tBfE^ 5 ? 10-3048877 



9—134182 



Trp Phe Ala Thr Ser Phe Ala Tyr Tyr Gly Leu Val Met Asp Leu 

350 355 360 

CAG GGC TTT GGA GTC AGC ATC TAC CTA ATC CAG GTG ATC TTT GGT 1392 
Gin Gly Phe Gly Val Ser lie Tyr Leu He Gin Val He Phe Gly 

365 370 375 

GCT GTG GAC CTG CCT GCC AAG CTT GTG GGC TTC CTT GTC ATC AAC 1437 
Ala Val Asp Leu Pro Ala Lys Leu Val Gly Phe Leu Val He Asn 

380 385 390 

TCC CTG GGT CGC CGG CCT GCC CAG ATG GCT GCA CTG CTG CTG GCA 1482 
Ser Leu Gly Arg Arg Pro Ala Gin Met Ala Ala Leu Leu Leu Ala 

395 400 405 

GGC ATC TGC ATC CTG CTC AAT GGG GTG ATA CCC CAG GAC CAG TCC 1527 
Gly He Cys lie Leu Leu Asn Gly Val He Pro Gin Asp Gin Ser 

410 415 420 

ATT GTC CGA ACC TCT CTT GCT GTG CTG GGG AAG GGT TGT CTG GCT 1572 
He Val Arg Thr Ser Leu Ala Val Leu Gly Lys Gly Cys Leu Ala 

425 430 435 

GCC TCC TTC AAC TGC ATC TTC CTG TAT ACT GGG GAA CTG TAT CCC 1617 
Ala Ser Phe Asn Cys lie Phe Leu Tyr Thr Gly Glu Leu Tyr Pro 

440 445 450 

ACA ATG ATC CGG CAG ACA GGC ATG GGA ATG GGC AGC ACC ATG GCC 1662 
Thr Met He Arg Gin Thr Gly Met Gly Met Gly Ser Thr Met Ala 

455 460 465 

CGA GTG GGC AGC ATC GTG AGC CCA CTG GTG AGC ATG ACT GCC GAG 1707 
Arg Val Gly Ser He Val Ser Pro Leu Val Ser Met Thr Ala Glu 

470 475 480 

CTC TAC CCC TCC ATG CCT CTC TTC ATC TAC GGT GCT GTT CCT GTG 1752 
Leu Tyr Pro Ser Met Pro Leu Phe lie Tyr Gly Ala Val Pro Val 

485 490 495 
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GCC GCC AGC GCT GTC ACT GTC CTC CTG CCA GAG ACC CTG GGC CAG 1797 
Ala Ala Ser Ala Val Thr Val Leu Leu Pro Glu Thr Leu Gly Gin 

500 505 510 

CCA CTG CCA GAC ACG GTG CAG GAC CTG GAG AGC AGG TGG GCC CCC 1842 
Pro Leu Pro Asp Thr Val Gin Asp Leu Glu Ser Arg Trp Ala Pro 

515 520 525 

ACT CAG AAA GAA GCA GGG ATA TAT CCC AGG AAA GGG AAA CAG ACG 1887 
Thr Gin Lys Glu Ala Gly He Tyr Pro Arg Lys Gly Lys Gin Thr 

530 535 540 

CGA CAG CAA CAA GAG CAC CAG AAG TAT ATG GTC CCA CTG CAG GCC 1932 
Arg Gin Gin Gin Glu His Gin Lys Tyr Met Val Pro Leu Gin Ala 

545 550 555 

TCA GCA CAA GAG AAG A AT GGA CTC 1956 
Ser Ala Gin Glu Lys Asn Gly Leu 

560 563 

TGAGGACTGA GAAGGGGCCT TACAGAACCC TAAAGGGAGG GAAGGTCCTA CAGGTCTCCG 2016 
GCCACCCACA CAAGGAGGAG GAAGAGGAAA TGGTGACCCA AGTGTGGGGG TTGTGGTTCA 2076 
GGAAAGCATC TTCCCAGGGG TCCACCTCCC TTTATAAACC CCACCAGAAC CACATCATTA 2136 
AAAGGTTTGA CTGCGAAAAA AAAAAAAAAA AAAAA 2171 

o 
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